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© Novel N,N^bIs(trlfluon>methylsu)fonyt)oxamide8, chemiluminescent compositions containing them and processes 
for generating chem (luminescence employing said compositions. 



® Novel N,N'-bis(trifluoromethylsu!fonyl)oxarnides of the 
formula (I) 

R R 

CFa-SOj-N-CO-CO-N-^Or-CFa (I) 

wherein R and R' have the meaning given in the descrip- 
tion (preferably chlorinated phenyl or pyridyl. nit ro phenyl 
or methoxyethyl), when used in compositions comprising 



also an organic fluoresce r such as 1-chloro-9,10-bis(phe- 
nylethynyl)-anthracene and a diluent such as dlbutyl phtha- 
late, will furnish chemiluminescent light with good light 
intensity and quantum efficiency upon reaction with a 
peroxide component such as hydrogen peroxide. The pre- 
paration of the compounds of the formula (I) is described; 
e.g. the particular/ preferred compound N,N'-bis(2 I 4,&- 
trichlorophenyl)-N,N'-bis-trifluoromethylsulfonyl)-oxamide 
is prepared on the following way: 





CH,CI 2 1 CI-CO-CO-CI 




NEtj 



MeO-CHr-CHj-OMe.NEU 



*C! V N CI 
CF 3 -^0 ? -N-CO-CO-N-SO ? -CF 3 
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TITLE; NOVEL N , N ' - B I S ( TRIFLUOROMETHYLSULFONYL) OXAMIDES , 
CHEMILUMINESCENT COMPOSITIONS CONTAINING THEM AND PROCESSES 
FOR GENERATING CHEMILUMINESCENCE EMPLOYING SAID COMPOSITIONS . 

The present invention relates to novel N,N f -bis 
(trifluoromethylsulfonyl)oxamide compounds, superior compo- 
sitions containing said compounds which are useful for gen- 
erating chemiluminescence by reaction with a hydroperoxide, 
5 and a process for generating chemiluminescence by reacting 
said superior compositions thereby. 

The art has shown (Rauhut et al., U.S. Patent No. 
3,442,815, and Maulding, U.S. Patent No. 3,400,080) that 
oxamides when reacted under particular conditions provide 
10 chemiluminescence. While the oxamides disclosed hitherto 
provide substantially high light intensity, the efficiency 
of the systems, as measured by the chemiluminescence quantum 
yield, is one percent, or lower. 

There is a need, therefore, for compositions that 
15 will furnish superior light intensities over a long period 
of time and have a chemiluminescence quantum efficiency 
greater than one percent. 

Summary of the Invention 
In accordance with the presenc invention, there 
20 are provided novel compounds represented by formula (I) 

O R O O R' O 

CF -S-N-C-C-N-S-CF. (I) 
J ll II 3 

O O 



25 



wherein R and R f independently represent hydrogen ; alkyl of 
1 to 6 carbon atoms; cycloalkyl of 4 to 8 carbon atoms; sub- 
stituted alkyl or cycloalkyl wherein ■ the substituents are 
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selected from halo, carboxy, alkoxy, or alkoxycarbonyl , 
wherein the alkoxy is of 1 to 6 carbon atoms; alkanoyl of 2 
to 18 carbon atoms; aroyl of 7 to. 11 carbon atoms; aralkyl 
of 7 to 11 carbon atoms; carbocyclic aryl of 6 to 10 carbon 
5 atoms; heterocyclic aryl of 3 to 9 carbon atoms; substituted 
carbocyclic and heterocyclic aryl of 6 to 10 and 3 to 9 car- 
bon atoms, respectively, wherein the substituents , one or 
more, are selected from halo, nitro, cyano, trif luoromethyl , 
alkyl and alkoxy of 1 to 6 carbon atoms, hydroxy, phenoxy, 

10 benzyloxy, phenyl, alkanoylamino of 2 to 6 carbon atoms, 

benzoylamino, alkylsulfonyl of 1 to 6 carbon atoms, carboxy, 
alkoxycarbonyl and alkoxysulfonyl wherein the alkoxy group 
has 1 to 6 carbon atoms, ~S°3 M wherein M is a cation sel- 
ected from sodium, potassium, lithium, ammonium, monoalkyl- 

15 ammonium, di alkyl ammonium, trialkylammonium, or tetraalkyl- 
ammonium wherein the alkyl radicals have 1 to 6 carbon atoms, 
and may be the same or different, aminocarbonyl, and amino- 
sulfonyl which are unsubstituted or substituted at the nit- 
rogen by 1 or 2 radicals selected from alkyl of 1 to 6 car- 

20 bon atoms, phenyl, or substituted phenyl, wherein the sub- 
stituents are as defined above for carbocyclic and. hetero- 
cyclic aryl. 

In accordance with the present invention, there 
are also provided compositions for reaction with a peroxide 

25 component to generate chemiluminescence comprising (a) a 
compound of formula (I), as previously defined/ (b) an "or- 
ganic fluorescer compound, and (c) a diluent, said ingred- 
ients being present in proportions and concentrations 
sufficient to produce chemiluminescence when reacted with 

30 said peroxide component. 

In accordance with the present invention, there is 
also provided a process for generating chemiluminescence 
comprising reacting the composition described hereinabove 
with a peroxide component. 

35 Chemiluminescence compositions of the novel com- 

pounds of formula (I) find a wide variety of applications in 
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emergency lighting devices (see U.S. Patent No. 3 , 800, 132) 
for the home, on the road, in coal mines, on lifevests, and 
on aircraft escape slides. 

The compounds of the present invention can be vised 
5 to provide long lasting chemiluminescence. They are part- 
icularly distinguished from the oxamides of U.S. Patents Nos. 
3,400,080 and 3,442,815 in that they provide superior chemi- 
luminescence quantum yields, about 10-35%, versus about 1%, 
or lower , for the prior art oxamides.. 
10 Description of Preferred Embodiments 

The Compounds of the present invention are readily 
prepared by reacting about two molecular proportions of the 
appropriate trifluoromethanesulfonamide , or trif luoromethane- 
sulfonanilide, with oxalyl chloride in the presence of an 
15 acid-binding agent by methods well-known in the art. 

Methods for the preparation of the trif luoromethane- 
sulfonanilides and N-s instituted trif luoromethanesulfonamides 
are known in the art (see Harrington et al., U.S. Patents 
3,558 f 698; 3,629,332; 3,799,968; 3,865,844; 3,897,449; 
20 3,920,444; and Moore et al. , U.S. Patent 3,609,187). 

Examples of the compounds of formula (I) include 
the following : 

N,N ' -diphenyl-N, N 1 -bis (trif luorome thy Isulf onyl) - 
2^ oxamide, 

N , N ' -dinaphthy 1-N , N 1 —bis (trif luoromethylsulf onyl- 
oxamide, 

N,N" -bis (4-chlorophenyl) -N,N'-bis (trif luoromethyl- 
sulf onyl) oxamide , 

30 N,N f -bis (2-bromophenyl) -N,N f -bis (trif luoromethyl- 

sulf onyl) oxamide, 

N,N'-bis(4-f luorophenyl)-N,N f -bis (trif luoromethyl- 
sulf onyl) oxamide, 

N , N 1 -bis (3-iodophenyl ) , N % -bis (tr if luorome thyl- 
sul f onyl ) oxamide , 

35 

N,N' -bis (2 , 4-dichlorophenyl) -N,N " -bis (trif luoro- 
methylsulf onyl ) oxamide , 
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N,N • -bis (2 , 4-dibromophenyl) -N,N f -bis (tr if luoro- 
methylsulfonyl) oxamide, 

N,N'-bis (2,5-difluoropJienyl) -N / N , -bis ( trif luoro- 
methylsul f onyl) oxamide, 

N,N 1 -bis (4-bromo-2-chlorophenyl) -N,N' -bis (tri- 
f luoromethylsulfonyl) oxamide, 

N,N 1 -bis ( 2 -chloro-4—f luorophenyl ) — N , N 1 -bis (tri- 
f luoromethylsul f onyl) oxamide, 

N, N 1 -bis (2 , 4 , 5-trichlorophenyl) -N,N 1 -bis (tri- 
f luoromethylsulfonyl) oxamide, 

N,N 1 -bis ( 2 , 4 , 6-trichlorophenyl) -N , N 1 -bis ( tr i- 
f luoromethylsulfonyl) oxamide, 

N , N • -bis ( 3 , 4 , 5-trichlorophenyl ) -N,N f -bis ( tr i- 
f luoromethylsulfonyl) oxamide, 

N,N 1 -bis (2 ,4-dichloro-6-f luorophenyl) -N,N f -bis- 
( tr if luoromethylsul f onyl ) oxamide , 

N ,N 1 -bis (2 , 6-dichlqro-4-f luorophenyl) -N,N f -bi's- 
(trif luoromethylsulfonyl) oxamide, 

N , N ■ -bis (2 3 , 5 , 6-tetrachlorophenyl ) -N ,N " -bis- 
(tr if luoromethylsulfonyl) oxamide, 

N,N 1 -bis ( 2 , 3 , 4 , 5 , 6-pentaf luorophenyl ) -N r N 1 -bis- 
(trif luoromethylsulfonyl) oxamide, 

N,N 1 -bis (4-nitrophenyl) -N,N 1 -bis (trif luorometh- 
ylsulfonyl) oxamide, 

N,N 1 -bis (2 , 4-dinitrophenyl) -N,N f -bis (trif luoro- 
methylsul f onyl ) oxamide , 

N , N 1 -b i s ( 4 -chloro- 2 -ni trophenyl ) -N , N 1 -bi s ( tr i- 
f luoromethylsulfonyl) oxamide , 

N,N 1 -bi s ( 4 -f luoro- 3 -ni trophenyl ) -N , N 1 -bis ( tri- 
f luoromethylsul f ony 1 ) oxamide , 

N , N • -bis ( 2 , 5-dichloro-4-nitrophenyl ) -N , N 1 -bis- 
(trif luoromethylsulfonyl) oxamide, - 

N, N ' -bis (2 , 6-dichloro-4-nitrophenyl) -N,N f -bis- 
( tr i f luor ome thy 1 sul f ony 1 ) oxamide , 

N , N • —bis ( 4 -cyanophenyl ) -N,N f — bis (trif luoromethyl- 
sulfonyl) oxamide, 
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N,N* -bis (4-hydroxyphenyl) -N,N '-bis (trif luorometh- 
yl sul f ony 1 ) oxamide , 

N , N 1 -bi s ( 4 -carboxyphenyl ) -N , N f -b i s (t r i f luorometh- 
y 1 sul f ony 1 ) oxamide , 

N , N 1 -bi s ( 4 -e thoxy ca rbony Iphenyl ) -N , N f -bi s ( tr i- 
f luoromethyl sul f ony 1) oxamide, 

N , N 1 -bis ( 4-ethoxysulf onylphenyl ) -N , N 1 -bis (tri- 
f luoromethylsulfonyl) oxamide , 

N,N f -bis (4-aminocarbonylphenyl) -N,N'-bis (tri- 
f luoromethylsulfonyl) oxamide, 

N,N* -bis (3 -amino sul f ony lpheny 1) -N,N f -bis (tri- 
f luoromethylsulfonyl) oxamide, 

N,N 9 -bis (2-chloro-5-trif luoromethylpheny 1 ) - 
N,N f -bis (trif luoromethylsulfonyl) oxamide, 

N,N 1 -bis (2-nitro-4-trif luoromethy Iphenyl) - 
N , N ■ -bi s ( trif luoromethy 1 sul f onyl ) oxamide , 

N,N r -bis(4-broroo-2-trif luoromethy Iphenyl) - 
N,N I -bis (trif luoromethylsulfonyl) oxamide, 

N , N 1 -bis ( 2-f luoro-5-trif luoromethylpheny 1 ) - 
N,N' -bis (trif luoromethylsulfonyl) oxamide, 

N,N f -bis (2, 6 -din itro- 4 -trif luoromethy Iphenyl)- 
N, N 1 -bis (trif luoromethylsulfonyl) oxamide, 

N ,N 1 -bis ( 2 , 6— dichloro- 4— trif luoromethy Iphenyl) - 
N ,N 1 -bis (trif luoromethylsulfonyl) oxamide, 

N,N 1 -bis [3, 5-bis (trif luoromethyl) phenyl. ] - 
N ,N 1 -bis (trif luoromethylsulfonyl) oxamide, 

N , N 1 -bis ( 3 -trif luoromethylpheny 1 ) -N , N 1 -bis- 
(trif luoromethylsulfonyl) oxamide , 

N , N 1 -bis ( 2-methy Iphenyl ) -N , N 1 -bis ( trif luoro- 
methylsul f onyl ) oxamide , 

N ,N 9 -bis ( 2 , 4-dimethylphenyl) -N,N 1 -bis (tri- 
f luoromethylsulfonyl) oxamide, 

N , N • -bis ( 4 -n-hexy Iphenyl ) -N, N 1 -bis ( trif luoro- 
methylsulfonyl) oxamide , 

N , N 9 -bis ( 4-chloro-2-methylphenyl ) -N , N ' -bis- 
( trif luoromethylsulfonyl) oxamide, 
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N ,N 1 -bis ( 2-bromo-4-methylphenyl) -N,N ' -bis- 
( tx i f luororoethy 1 sul f onyl ) oxamide , 

N , N ■ -bis ( 2-methyl-5-nitrophenyl ) -N , N 1 -bis- 
( trif luoromethylsul f onyl ) oxamide , 

N ,N 1 -bis (2-methoxyphenyl) -N,N f -bis (trif luoro- 
methyl sulf onyl) oxamide/ 

N ,N ' -bis (4-n-hexyloxyphenyl ) -N , N 1 -bis (trif luoro- 
methylsul f onyl) oxamide , 

N ,N f -bis (2 , 5 -dimethoxy phenyl ) -N , N 1 -bis (trif luoro- 
me thylsulf onyl) oxamide , 

N ,N • -bis (5-chloro-2-methoxyphenyl) -N , N 1 -bis- 
( tr if luoromethylsul f onyl) oxamide, 

N ,N 1 -bis (4-methoxy-2-nitrophenyl) -N ,N 1 -bis- 
( trif luorome thy 1 sulf onyl) oxamide, 

N , N 1 -bis ( 5-chloro-2 , 4-dimethoxyphenyl ) - 
N ,N 1 -bis (trif luorome thyl sulf onyl) oxamide, 

N , N 1 -bis ( 3-f orray lpheny 1 ) -N , N 1 -bis (trif luoro- 
methylsulfonyl) oxamide, 

N,N'-bis(2-acetylphenyl) -N,N'-bis (trif luoro- 
me thyl sulf onyl) oxamide, 

N , N 1 -bi s ( 3 -n-hexanoylpheny 1 ) -N , N 1 -bi s ( tr i- 
f luorome thylsulf onyl ) oxamide , 

N , N 1 -bis (3-bromoacetylphenyl) -N,N 1 -bis (tri- 
fluoromethylsulf onyl) oxamide r 

N ,N 9 -bis ( 5-acetyl-2-methOxyphenyl j — N,N ' -bis- 
(trif luoromethylsul f onyl) oxamide, 

N ,N 9 -bis [2 , 4-bis (raethylsulf onyl) phenyl] - 
N,N*-bis ( trif luoromethylsulf onyl) oxamide, 

N , N 1 -bis ( 4 -acetamidophenyl) -N ,N 9 -bis ( tr if luoro- 
methy 1 sul f onyl ) oxamide , 

N,N ' -bis (4-benzamidophenyl) — N,N f -bis (trif luoro- 
me thyl sulf onyl) oxamide, 

N , N • -bis ( 3-propionamidophenyl) -N ,N 1 -bis (tri- 
f luoromethylsul f onyl) oxamide, 

N , N ' —bis (3-acetamido-4-chlorophenyl) — N,N 9 -bis— 
(trif luoromethylsulf onyl) oxamide, 
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N , N 9 -bis ( 5-acetamido-2-methylphenyl ) -N , N 1 -bis- 
( trif luoromethy Isulf onyl ) oxamide , 

N,N' -bis (3-acetamido-4-trif luoromethylphenyl ) - 
N,r*' -bis ( tr if luoromethy Isulf onyl) oxamide , 

N ,N 1 -bis ( 2-acetamido-4-methoxyphenyl ) -N ,N ■ -bis- 
(trif luoromethy Isulf onyl) oxamide , 

N,N' -bis ( 5-chloroacetamido-2-methylphenyl) - 
N,N' -bis (trif luoromethy Isulf onyl) oxamide, 

N ,N f -bis (2-chloro-5-chloroacetamidophenyl) - 
N ,N 1 -bis (trif luoromethy Isulf onyl) oxamide, 

N r N f -diethyl— N ,N ' -bis (trif luoromethylsulf onyl) - 
oxamide , 

N , N ' -dihydro-N , N f -bis (trif luoromethylsulf onyl) - 
oxamide , 

N,N f -di-n-butyl-NjN'-bis (trif luoromethy Isulf on- 
yl) oxamide, 

N ,N 1 -di-n-propyl-N ,N 1 -bis (trif luoromethylsulf on- 
yl) oxamide , 

N ,N ' -dicyclohexyl-N ,N 1 -bis (trif luoromethy Isulf on- 
yl) oxamide/ 

N,N' -dimethyl-N,N' -bis (trif luoromethylsulf onyl) - 
oxamide , 

N,N 1 -dii sopropyl-N , N r -bis ( tr if luoromethy 1 sulf on- 
yl) oxamide, 

N ,N f -diacetyl-N/N 1 -bis (trif luoromethylsulf onyl) - 
oxamide , 

N , N 9 -dihexanoyl-N ,N 1 -bis (trif luoromethylsulf on- 
yl) oxamide, 

N , N 9 -diisobutyroyl-N , N ' -bis ( trif luoromethylsul- 
f ony 1 ) oxamide , 

N ,N' -bis ( 2-chloroethyl) -N,N 1 -bis (trif luorometh- 
ylsul fonyl) oxamide, 

N , N ' -bis ( 2-bromoethy 1 ) -N , N • -bis ( trif luoromethyl- 
sulf onyl) oxamide, 

N,N f -bis (2-fluoroethyl) -N,N f -bis (trif luoromethyl- 
sulf onyl) oxamide, 
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N,N'-bis (trif luoromethyl) ~N, N f -bis (trif luorometh- 
ylsulf onyl) oxamide , 

N , N 1 -bis ( 3 -chloro propyl ) -N , N 1 -bis ( trif luorometh- 
ylsulf onyl) oxamide , 

N,N'-bis (2-n-hexyloxyethyl) -N,N ? -bis Ctrif luoro- 
methyl sulf onyl) oxamide , 

N,N" -bis (2-nitroethyl) -N,N f -bis (trif luoromethyl - 
sulf onyl) oxamide , 

N,N* -dibenzyl-N,N § -bis (trif luoromethylsulfonyl) - 
oxamide, 

N,N ' — di— 1-phenethyl— N,N 1 —bis (trif luoromethyl sul— 
f onyl ) oxamide , 

N,N ■ -di- (1-naphthylmethyl) — N,N 1 -bis ( trif luoro- 
methyl sulf onyl) oxamide, 

N , N • -bis ( 2 , 6-dichlorobenzy 1 ) -N , N 1 -bis ( tri f luoro- 
me thy 1 sul f ony 1 ) oxamide , 

N,N f -bis (2-nitrobenzyl) -N, N f -bis (trifluorometh- 
ylsulf onyl) oxamide, 

N,N f -bis (4-cyanobenzyl) -N,N 1 -bis (trif luorometh- 
yl sul f ony 1 ) oxamide , 

N,N 1 -bi s ( 4 -methy lbenzy 1 ) -N , N 1 -b i s ( tri f luorometh- 
yl sulf onyl) oxamide, 

N,N f -bis (3-acetylbenzyl) -N,N f -bis (trif luorometh- 
yl sulf onyl) oxamide , 

N,N* -bis (2-methoxyethyl) -l^N'-bis (trif luorometh- 
yl sul f ony 1 ) oxamide # 

N,N 9 -bis (2-morpholylethyl) -N,N f -bis ( trif luoro- 
methylsulfonyl) oxamide, 

N,N' -bis (2-piperidylethyl) -N,N f -bis (trif luoro- 
methylsulfonyl) oxamide, 

N , N ■ -bis ( 3-pyridyl) -N , N 9 -bis (trif luoromethyl - 
sulf onyl) oxamide, 

N , N 9 -bis ( 2-pyr idyl ) -N , N 1 -bis ( trif luoromethyl - 
sul f ony 1 ) oxamide , 

N , N ' -bis ( 4-pyridyl) -N ,N 1 -bis ( trif luoromethyl- 
sulfonyl) oxamide, 
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N ,N' -bis ( 2— chloro-3-pyr idyl ) — N , N p -bis ( trif luoro- 
me thy 1 su 1 f ony 1 ) oxamide , 

N,N 1 -bis ( 2-f uranyl ) -N , N 1 -bis ( tr i f luoromethyl- 
sulf onyl) oxamide, 

N f N , -bis(2-thienyl) -N,N f -bis ( trif luoromethyl- 
sulfonyl) oxamide, 

N,N* -bis [2— (2-pyridyl) ethyl] -N,N f -bis (trif luoro- 
,methylsulf onyl) oxamide, 

N,N'-bis(2-thienyl) -N,N f -bis (trif luoromethylsul- 
. fonyl) oxamide, 

N,N' -bis (2-f urfuryl)-N,N f -bis (trif luoromethyl- 
sulfonyl) oxamide, 

N , N 9 -bis ( 4 -methyl sul f onylbenzyl ) -N , N 1 -bis ( tr i- 
f luorome thy 1 sulf onyl) oxamide, 

N,N , -bis(benzhydryl) -N,N'-bis (trif luoromethyl- 
sulf onyl) oxamide, 

N , N ■ -bis ( 4 -me thylaminocarbonylpheny 1 ) -N , N 1 -bis- 
( trif luoromethylsul f onyl ) oxamide , 

N,N* -bis (4-phenylaminocarbonylphenyl) -N,N f -bis- 
( trif luorome thylsulf onyl ) oxamide , 

N , N 1 -bi s ( 4 -o-bromophenylaminocar bony lphenyl ) ~ 
N , N 1 -b is (trif luorome thy 1 sul f onyl ) oxamide , 

and the sodium, potassium, lithium, ammonium, methyl ammonium, 
n-hexylammonium, diethylammonium, tri-n-butylamroonium, and 
tetraethylammonium salts of 

N , N 1 -b i s ( 4 - car boxy phenyl ) -N , N 1 -b i s ( t r i f luoro- 
me thy 1 sul f ony 1 ) oxamide , 

N ,N » -bis (2-carboxyphenyl) — N ,N 1 -bis (trif luoro- 
me thy lsul f onyl ) oxamide , 

N,N'-bis (4-sulfophenyl) -N,N'-bis (trif luorometh- 
ylsul f onyl) oxamide, and 

N,N'-bis (2-sulfophenyl) -N,N f -bis (trif luorome th- 
ylsulf onyl) oxamide, 

and the like. 

The preferred compounds are as follows: 

N , N 1 -bis (2,4 -dichlorophenyl ) -N , N 1 -bis ( tr i- 
f luorome thylsulf onyl) oxamide, 



15 



0010844 

-10- 



N , N 1 -bis ( 2 , 4 , 5-tr ichlorophenyl ) -N , N 1 -bis- 
( trif luoromethylsulf onyl ) oxamide , 

N , N • -bis ( 2 , 4 , 6- trichlorophenyl ) -N , N ? -bi s- 
( tr if luororaethylsul f onyl ) oxamide , 

5 

N , N 1 -bis ( 4 -nitrophenyl ) -N , N 1 -bis ( tr if luoro- 
me thy 1 sul f onyl ) oxamide , 

N,N* -bis ( 2-methoxyethyl) -N,N 1 -bis ( trif luoro- 
methyl sul f onyl) oxamide , 

N,N'-bis (4-chlorophenyl)-N,N'-bis (trifluoro- 
10 raethylsulf onyl) oxamide, 

N , N 9 -bis ( 2-chloro-3-pyridyl ) -N , N 9 -bis (tri- 
f luoromethylsulf onyl) oxamide , 

The particularly preferred compound is N,N'-bis- 
(2,4, 5- trichlorophenyl) -N ,N 9 -bis ( trif luoromethylsulf onyl) ox- 
amide. 

The term "chemi luminescence" , as employed herein, 
is defined as the generation of electromagnetic radiation be- 
tween about 300 and 1200 nanometers by means of a chemical 
reaction. 

The term "composition for reaction with a peroxide 
component to generate chemi lumines cence " , as employed herein, 
is defined as a mixture of a compound of formula (I) and a 
fluorescer compound in a diluent in concentrations sufficient 
to produce cherailuminescence when combined with a peroxide 
component. Thus , the initial concentrations' of the compound 
of formula (I) , fluorescer compound, and the ingredients of 
the peroxide component in the reaction mixture must be suffi- 
cient to produce chemiluminescence. 

The fluorescer compounds contemplated herein may 
be broadly defined as those which do not readily react with 
the peroxide component employed in this invention or with 
the compound of formula (I) . 

Typical fluorescent compounds for use in the pre- 
sent invention are those which have a spectral emission fall- 
ing between 300 and 1200 nanometers and which are at least 
partially soluble in the diluent employed. Among these are 
the conjugated polycyclic aromatic compounds having at least 



20 
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3 fused rings, such as: anthracene , substituted anthracene, 
benzanthracene, phenanthrene , substituted phenanthrene , nap- 
hthacene, substituted naphthacene, pentacene, substituted 
pentacene, perylene, substituted perylene, violanthrone, 
5 substituted violan throne , and the like. Typical substituents 
for all of these are phenyl, lower alkyl, chlorine, bromine, 
cyano, alkoxy (C^ - C 16 > , and other like substituents which 
do not interfere with the light-generating reaction contem- 
plated herein. 

10 Numerous other fluorescent compounds having the 

properties given hereinabove are well-known in the art. 
Many of these are fully described in "Fluorescence and Phos- 
phorescence" , by Peter Pringsheim, Interscience Publishers, 
Inc., New York, New York, 1969. Other fluorescers are des- 

15 cribed in "The Couour Index" , Second Edition, Volume 2, The 
American Association of Textile Chemists and Colorists, 1956, 
pp. 2907-2923. While only typical flourescent compounds are 
listed hereinabove, the person skilled in the art is fully 
aware of the fact that this invention is not so restricted, 

20 and that numerous other fluorescent compounds having similar 
properties are contemplated for use herein.. 

The preferred fluorescer compound is a 9,10-bis- 
(phenhlethynyl) anthracene, as disclosed in U.S. Patent 
3,88 8,786, which is incorporated herein by reference. 

25 The 9 ,10-bis (Phenylethynyl) anthracene compounds 

contemplated herein may be defined as 9, 10-bis (phenylethynyl) 
-anthracene, or chloro, bromo, fluoro, or lower alkyl-sub- 
stituted bis (phenylethynyl) anthracenes . The preferred com- 
pound is selected from 9 ,10-bis (phenylethynyl) anthracene or 

30 chloro-substituted 9 ,10-bis (phenylethynyl) anthracenes . More 
preferably, the compound is selected from 9 , 10-bis (phenyle- 
thynyl) anthracene , l-chloro-9 , 10-bis (phany lethynyl) anthracene- 
or 2-chloro-9 ,10-bis (phenylethynyl) anthracene. 

Illustrative of the 9 ,10-bis (phenylethynyl) an thra- 

35 cenes which can be used in this invention are the following: 
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9 , 1 0-bi s ( pheny lethyny 1 ) anthracene , 

1- chloro-9, 10-bis (phenylethynyl) anthracene, 

2- chloro-9 , 1 0-bis (phenylethynyl ) anthracene , 

5 1, 5-dichloro-9, 10-bis (phenylethynyl) anthracene , 

1 , 8-dichloro-9 , 10-bis (phenylethynyl) anthracene, 
l-bromq-9 , 10-bis (phenylethynyl ) anthracene f 
l-fluoro-9, 10-bis (phenylethynyl) anthracene , 

10 l-methyl-9 , 10-bis (phenylethynyl) anthracene , 

and the like. 

The term "diluent" , as used herein , is. defined as 
a solvent r or vehicle, which does not cause insolubility of 
the compound of formula (I), or any of the ingredients of. 
the peroxide component, and in which the fluorescer. com- 
pound is at least partially soluble. 

The term "peroxide component", as used herein, 
means a solution of a hydrogen peroxide compound, a hydro- 
peroxide compound, or a peroxide compound in a suitable dil- . 
uent. 

The term "hydrogen peroxide" includes (1) hydrogen 
peroxide and (2) hydrogen peroxide-producing compounds. 

The composition for reaction with a peroxide com- 
ponent to generate chemiluminescence can contain any fluid 
diluent which solubilizes the compound of formula .(1) and 
the fluorescer compound to provide initial concentrations in 

the reacting system of about 10 to about 10M, preferably 
—2 

about 10 M to about 1 M, of the compound of formula (I) , and 
about 10~ 5 M to about lO*" 1 *!, preferably about lo" 4 M to 10~ 2 M, 
of the fluorescer compound. The .diluent must be relatively 
unreactive toward the compound of formula (I) , the fluores- 
cer compound, and the ingredients of the peroxide component. 

The concentrations of the compound of formula (I) 
and the fluorescer compound in the composition for reaction 
with the peroxide component is about 1.1-2.-5, preferably 
about 1.2-1.3, times the concentrations of the same materials 
in the reacting system described above . Typical diluents , 



20 



25 



30 



35 
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or solvents r which can be used include esters , ethers, aro- 
matic hydrocarbons, chlorinated aliphatic and aromatic hydro- 
carbons such as those disclosed in U.S. Patent No. 3,749,679. 
The preferred diluent is dibutyl phthalate. Solvent combin- 
5 ations may, of course /be used but such combinations should 
not include strongly electron donating solvents. 

Hydrogen peroxide is the preferred hydroperoxide 
and may be employed as a solution of hydrogen peroxide in a 
solvent or as an anhydrous hydrogen peroxide compound such as 
10 sodium perborate, sodium peroxide, and the like. Whenever 
hydrogen peroxide is contemplated to be employed, any suit- 
able compound may be substituted which will produce hydrogen 
peroxide. 

Diluents which can be employed in the peroxide cora- 

15 ponent include any fluid which is relatively unreactive to- 
ward the hydroperoxide, the compound of formula (I) and the 
fluorescer compound, and which accommodates a solubility to 
provide at least 0.01M hydroperoxide. Typical solvents for 
the hydroperoxide component include water; alcohols, such as 

20 ethanol, tertiary butanol, or octanol; ethers, such as diethyl 
ether, diamly ether, tetrahydrof uran, dioxane, dibutyldiethyl- 
eneglycol, perf luoropropyl ether, and 1 ,2-di-methoxye thane; 
and esters, such as ethyl acetate, ethyl benzoate, dimethyl 
phthalate, dioctylphthalate, propyl formate. Solvent com- 

25 binations can, of course, be used such as combinations of 
the above with anisole, tetralin, and chlorobenzene , pro- 
viding said solvent combination accomodates hydroperoxide 
solubility. However, strong electron donor solvents such as 
dimethyl formamide, dimethyl sulfoxide, and hexamethylphos- 

30 phoramide should not, in general, be used as a major diluent 
for the peroxide component. 

The preferred diluent for the peroxide component 
is a mixture of about 80 volume percent dimethyl phthalate 
and about 20 volume percent tertiary butanol. 

35 The hydrogen peroxide concentration in the peroxide 

component may range from about 0.2M to about 15M. Preferably, 
the concentration ranges from about 1M to about 2M* 
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The lifetime and intensity of the chemiluminescent 
light emitted can be regulated by the use of certain regula- 
tors such as: 

(1) By the addition of a catalyst which changes 
5 the rate of reaction of hydroperoxide with the compound of 

formula (I) . Catalysts which accomplish that objective in- 
clude those described in M. L. Bender, "Chem. Revs.", Vol. 
60, p. 53 (1960). Also, catalysts which alter the rate of 
reaction or the rate of chemi luminescence include those 
10 accelerators of U.S. Patent No. 3,775,366, and decelerators 
of U.S. Patent Nos. 3,691,085 and 3,704,231, or 

(2) By the variation of hydroperoxide. Both the 
type and the concentration of hydroperoxide are critical for 
the purposes of regulation. 

15 Preferably, a weakly basic accelerator, such as so- 

dium salicylate, is included in the peroxide component to 
control the lifetime of the chemical lighting system. The 

concentration of weakly basic accelerator used in the peroxide 

—6 —2 
component may range from abour 10 M to about 10 M, prefer- 

-4 -3 
20 ably from about 10 M to about 10 M. 

The initial concentration of the ingredients of 

the peroxide component in the reacting system is about 0.15. 

to 0.60 of the concentrations in the peroxide component since 

the peroxide component comprises about 15 to about 60 volume 

25 percent of the reaction mixture. 

The concentration of the hydrogen peroxide compound 
in the chemi luminescent reaction is at least equal to the 
molar concentration of the compound of formula (I) and is 
preferably 1.2 to 5-0 times the concentration of the compound 

30 of formula (I) in the reacting system described above. The 
optimum concentrations must be determined experimentally for 
each specific system. 

The following examplse are illustrative of the pres- 
ent invention. All parts are by weight unless otherwise indi- 

35 cated. 
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EXAMPLE 1 

Preparation of N-2 , 4 ,5-Trichlorophenyl-Trifluorornethanesul- 
fonamide 

Trifluoromethanesulfonic anhydride (14.11 grams; 
5 0.05 mole) is added in portions to a stirred solution of 2,4, 
5-trichloroaniline (9.8 grams; 0.05 mole) and triethylemine 
(5.0 grams; 0.05 mole) in methylene chloride (50 mis) at 0°C 
under a nitrogeri atmosphere. The reaction mixture is stir- 
red at 0°C for one hour upon completion of the addition, then 
10 heated to 50 °C and stirred thereat for 3 hours. The white 

solid precipitate is separated by filtration and the filtrate 
is evaporated to obtain a dark oil. Water (40 mis) is added 
to the oil and the resulting mixture is extracted three times 
with diethyl ether (50 mis) . The combined ethereal extracts 
15 are then dried over anhydrous sodium sulfate, the dried ex- 
tract is separated and the separated ethereal solution is 
evaporated to obtain 13.4 grams of crude product. Recry- 
stallization of the crude product from methylcyclohexane 
gives the desired product, m.p. 104-106°C. 
20 Analysis - Calculated for C ? H 3 C1 3 F 3 N0 2 S (percent) : 

C25.69; H,0.92; cl,32.11; F,17.43; N,4.28; S,9. 
79 

Found (percent) : 

0,25.59; H,1.00; CI, 31.98 ; F,17.00; N,4.28; S, 
25 9.95 

In the manner described above and in U.S. Patent 
No, 3,799,96 8, using the appropriately substituted anilines, 
and amines, the following compounds are prepared: 

30 N-phenyltri fluorome thane sul fonamide , 

N-(4-chlorophenyl) trif luoromethanesul fonamide, 

N- (2 , 4-dichlorophenyl) trif luoromethanesul fonamide, 

N— (2,4 , 5-trichlorophenyl) tr if luoromethanesulf onamide , 

35 N— (2,4,6 -tr ichlor opheny 1 ) trif luoromethanesulf onamide, 

N- (4— nitrophenyl) trif luoromethanesulf onamide, 
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N- (2-methoxyethyl) trif luororoethanesulfonamide, 

N-methyl trif luoromethanesulf onamide, 

N— ( 2— bromoethyl) trif luoromethanesulf onamide, 

N- C2-chloro-3-pyridyl) trif luoromethanesulf onamide, 

N- (2-chloroethyl) trif luoromethanesulf onamide, 

N- (2-morpholylethyl) trif luoromethanesulf onamide , 

and N- (2-piperidylethyl) trif luoromethanesulf onamide . 

EXAMPLE 2 
Preparation of N^N^Bisj£^ 
f luoromethylsulfonyl) Oxamide 

Oxalyl chloride (1.90 grams; 0.015 mole) is added 
dropwise to a solution of N-2, 4-dichlorophenyl trif luorometh- 
anesulf onamide (5,94 grams; 0.02 mole) and triethylemine 
(2.0 grams; 0.02 mole) in 1,2-dimethoxyethane (50 mis) at 
0°C under a nitrogen atmosphere. After the addition is com- 
pleted, the reaction mixture is heated to 70 °C and held 
thereat for 5 hours. The reaction mixture is filtered to 
remove insolubles and the filtrate is evaporated to obtain 
6.05 grams (94% of theoretical) of crude product- 

Recrystallization of the crude product from cyclo- 
hexane affords the desired product, m, p. 148-150 °C. 

Calculated for C 16 H 6 N 2 0 6 C1 4 F 6 S 2 : C,29.95%; H,0.90%; 

N,4.36%; CI, 22. 12%; F, 17.75%; S,l6.00% 
Found: C, 30.24%; H,1.02%; N,4.24%; CI, 22. 27%; F, 
17.19%; S,10.45% 

EXAMPLE 3 

Preparation -of N,N'-Bis (2,4,5-trichlorophenyl) -N^'-Bis (tri- 
f luoromethylsulfonyl) oxamide 
Method A : 

Oxalyl chloride (1.27 grams; 0.01 mole) is added 
protionwise to a stirred solution of N-2,4,5-trichlorophenyl 
trif luoromethanesulf onamide (6*2 grams; 0,02 mole) and tri- 
ethylamine (2.0 grains; 0.02 mole) in methylene chloride (50 
mis) at 0°C under a nitrogen atmosphere. After the addition 
is completed, the reaction mixture is stirred at room temp- 
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erature for about 4 hours and then filtered to obtain 2.1 
grams of crude product. 

Recrystallization of the crude product from methyl- 
cyclohexane affords the desired product, m.p. 190-192°C. 

5 Calculated for C 16 H 4 N 2 0 6 C1 6 F 6 S 2 ; C,27.D2%; H,0.57%; 

N,3.94%; CI, 29. 91%; F,16.04%; S,9.02% 
Found: C,27.02%; H,0.63%; N.3.84%; CI, 30.06%; 

F,16.64%; S,8.90% 
Evaporation of the filtrate, obtained by isolating 
10 the crude product and triturating the residue with water, 
gives an additional 3 . 5 grains of crude product after filt- 
rating and drying. The total yield in two crops is 78.7% of 
theoretical. 
Method B : 

15 Oxalyl chloride {4.44 grams; 0.035 mole) is added 

in portions to a suspension of N-2 ,4 ,5-trichlorophenyl tri- 
fluoromethylsulfonamide (15.0 grams; 0.06 mole) and powdered 
molecular sieves (15 grams; Molecular Sieve, Type 3A from 
Union Carbide Corporation) in methylene chloride (150 mis) at 

20 o°C under a nitrogen atmosphere. After the addition is 

completed, the reaction mixture is heated to 60°C and stirred 
thereat for 5 hours. The molecular sieves are then se- 
parated by filtration and the filtrate is concentrated to 
remove the methylene chloride and obtain 17-45 grains (82% 

25 of theoretical) of crude product. 

Recrystallization of the crude product from me thy 1- 
cyclohexane gives a product identical with that obtained by 
Method A. 

EXAMPLE 4 

30 Preparation of N,N'-Bis (4-nitrophenyl) -N,N'-Bis (trifluoro- 
methylsulfonyl) Oxamide 

Oxalyl chloride (0.825 gram; 0.0065 mole) is add- 
ed dropwide to a stirred solution of N-4-nitrophenyl tri- 
fluoromethanesulfonamide (3.61 grams; 0.013 mole) and tri- 

35 ethylamine (1.3 grams; 0.0128 mole) in dry tetrahydro- 

furan (40 mis) at 0°C under a nitrogen atmosphere. After 
the addition is completed, txie reaction mixture is warmed 
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to room temperature and stirred thereat for 18 hours. The 
reaction mixture is then filtered, the solvent is evaporated 
from the filtrate, and water (20 mis) is added to the re- 
sidue. The resulting precipitate is then filtered to ob- 
tain 3.29 grams (92% of theoretical) of crude yellow-colored 
product. 

Recrystallization of the crude product from diethyl 
ether gives the desired product, m.p, 172-175°C. 

Calculated for C 16 H 8 N 4 ° 10 F 6 S 2 : C,34.16%; H,1.42%; 

N,9.96%; F / 20.28%, S,11.39% 
Found: C,34.46%; H f 1.25%; N,9.80%; F, 19.82%; 
S,11.78% 

EXAMPLE 5 

Preparation of N,N'-Bis (2-methoxyethyl) -N,N'-Bis (trif luoro- 
methylsulf onyl) Qxamide 

Oxalyl chloride (1.27 grams; 0*01 mole) is added 
portionwise to a stirred solution of N- (2-methoxyethyl) 
trifluoromethanesulfonamide (4.0 grams; 0.02 mole) and 
triethylamine (2.0 grams; 0.02 mole) in 1,2-dimethoxy- 
ethane (40 mis) at 0°C under a nitrogen atmosphere. After 
the addition is completed, the reaction mixture is- stirred 
at 0°C for one hour, heated to 50°C and stirred thereat 
for 2 hours, and concentrated to remove the solvent. The 
residue is then extracted with diethyl ether and the ether 
extract is evaporated to obtain 4.65 grams (99% of theore- 
tical) of crude product. 

Vacuum distillation of the crude product gives 
the pure product, b.p. 74-76 °C at 0.5 mm. 

Calculated for c xo H 14 N 2 G 8 F 6 S 2 : c ' 2 5*64%, H,2.99%; 

N,5.98%; F,24.36%; S,13.68% 
Found: C,25.60%; H,3.11%; N,5.77%; F, 23.95%; 
S,13.92% 

EXAMPLE 6 

35 Preparation of N,N ' -Bis (4-chlorophehyl) -N ,W -Bis (trif luoro - 
methylsulf onyl) Qxamide 

Oxalyl chloride (0.635 gram; 0.005 mole) is added 
dropwise to a stirred solution of N-4-chlorophenyl-trif luoro- 
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methanesulfonamide (2.6 grams; 0*01 mole) and triethylamine 
(1.0 gram; 0,01 mole) in 1, 2-dimethoxye thane (20 mis) at 
0*C under a nitrogen atmosphere. The mixture is stirred 
at 0°C for 2 hours, heated to 60 °C and held at 60 °C for 
5 one hour, and evaporated to obtain a yellow solid which is 
then treated with 20 mis of water. 

Recrystallization of the remaining solid from anhy- 
drous ether gave 2.46 grams of the desired product as white 
crystals which melted at 173-174°C. The yield is 85.8% of 
10 theoretical. 

Calculated for C 16 H 8 N 2 C1 2 S 2 0 6 F 6 : C,33.50%; H,1.40% 

N / 4.88%; 01,12.40%; S,11.17%; F,19.90% 
Found: C,33.51%; H,1.38%; N,4.74%; CI, 12. 10%; 
S,11.52%; F,19.11% 
15 EXAMPLE 7 

Preparation of N,N '-Bis (2-chloro-3-pyridyl) -N,N'-Bis ( tri- 
f luoromethylsulfonyl) Oxamide 

Oxalyl chloride (0.762 gram; 0.006 mole) is added 
dropwise to a suspension of N- (2-chloro-3~pyridyl) trif luoro- 
20 methanesulfonamide (2.61 grams; 0.01 mole) and powdered 
molecular sieves (5.0 grams; Molecular Sieve, Type 3A) in 
methylene chloride (75 mis) at 0°C under a nitrogen atmosphere. 
The mixture is then heated to 60 °C, held thereat for 3 
hours, and then stirred at room temperature for 60 hours. 
25 The reaction mixture is filtered and- the filtrate is eva- 
porated to dryness. The resulting residue is extracted 
with diethyl ether, and the combined ethereal extracts are 
dried over anhydrous sodium sulfate. The dried ethereal 
extract is then separated and evaporated to obtain 2.33 
30 grams (81% of theoretical) of crude product. 

Recrystallization of the crude product from cyclo- 
hexane gives the desired product , m.p. 104-106 °C. 

Calculated for C^Hgl^OgCljFgS-j : C,29.27%? H,1.05%; 
N,9.76%; CI, 12. 20%; F,19.86%; S,11.15% 
35 Found: C,29.10%; H,1.14%; N,9.51%; CI ,11 .95% 

F,19.40%; S,10.89% 
In the manner described above using 0.01 mole of 
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the appropriately substituted trif luoromethanesulfonamide, 
the following compounds are prepared: 

N , N ' -bis (trif luoromethylsulf onyl) oxamide , 

N,N 1 -bis (di-n-butyl) -H,lV -bis ( trif luoromethyl- 
5 sulf onyl) oxamide , 

N ,N 1 -dihexanoy 1-N , N f -bis Ctrif luoromethylsulf on- 
yl) oxamide , 

N ,N 1 -bis (2-bromoethyl) — N,N* -bis (trif luoromethyl- 
sulf onyl ) oxamide , 

10 N , N • -bis ( 2-chloroethyl) -N , N 1 -bis (trif luoromethyl- 

sulf onyl) oxamide, 

N,N* -bis ( 2-n-hexyloxy ) — N ,N 1 -bis (trif luoromethyl- 
sulf onyl) oxamide , 

N,N ■ -bis (dibenzyl) -N,N f -bis (trif luoromethylsul- 
1 5 f ony 1 ) oxamide , 

N ,N 1 -bis (2 , 6-dichlorobenzyl) -N,N' -bis (trif luoro- 
methylsulf onyl) oxamide, 

N,N * -bis [2- (2-pyridyl) ethyl] -O ,N f -bis (trif luoro- 
methylsulf onyl) oxamide, 

20 

N,N f -bis (2-f urf anyl) -N/N* -bis (trif luoromethyl- 
sulf onyl) oxamide, 

N,N f -bis (2-thienyl) -N,N'-bis (trif luoromethyl- . 
sulf onyl) oxamide, 

N , N 1 -bis (4-aminocarbonylphenyl) -N,N ' -bis (tri- 
2 5 f luoromethylsulf onyl ) oxamide , 

N,N* -bis (2-morpholylethyl) -N,N 1 -bis (trif luoro- 
methyl sulf onyl ) oxamide , and 

N , N 9 -bis ( 2-piper idylethyl ) -N , N f -bis (trif luoro- 
methyl sul f onyl ) oxamide ♦ 

30 EXAMPLE 8 

Determination of Chemiluminescence 

A solution (7,5 mis) of l-chloro-9,10-bis (phenyl- 
ethynyl) anthracene (CBPEA) and the reactant under study, in 
dibutyl phthalate, is mixed with 2,5 mis of peroxide 
35 component comprising hydrogen peroxide and sodium salicylate 
in 80% dimethyl phthalate - 20% tertiary butanol, by volume 
to provide a reaction mixture having initial concentrations 
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— 3 

of 0.38M hydrogen peroxide, 0,3 x 10 M sodium salicylate, 
6.75 x 10 H CBPEA , and the concentration o£ reactant in- 
dicated in Table I, and quantitative measurements of the 
chemiluminescence of the different systems are carried 
5 out by measuring the intensity of the light emitted at 555 
nanometers by means of a Hirt-Roberts radiometer-spectro- 
photometer. The results obtained are summarized in Table I. 
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: CLAIMS:. ; 

~~~ 1. A compound represented by formula (I) 

O R O O R' O 
3 I il II I i 
CF, -S-N-C-C-N-S CF-, (II 

3 i! 1 3 

o o 

wherein R and R* independently represent hydrogen; alkyi of 
1. to 6 carbon atoms; cycloalkyl of 4 to 8 carbon atoms; sub- 
stituted alkyl or cycloalkyl wherein the substituents are. 
selected from halo, carboxy, alkoxy, or alkoxycarbonyl , . 
wherein the alkoxy is of 1 to 6 carbon atoms; alkanoyl of 
2 to 18 carbon atoms; aroyl of 7 to 11 carbon atoms; ar alkyl 
of 7 to 11 carbon atoms; carbocyclic aryl of 6 to 10 carbon 
atoms; heterocyclic aryl of 3 to 9 carbon atoms; substituted 
carbocyclic and heterocyclic aryl of 6 to 10 and 3 to 9 
carbon atoms, respectively, wherein the substituents, one or 
more, are selected from halo, nitro, cyano, trif luoromethyl, 
alkyl and alkoxy of 1 to 6. carbon atoms, hydroxy, phenoxy, 
benzyloxy, phenyl, alkanoylamino of 2 to 6 carbon atoms, 
benzyloxy, phenyl, alkanoylamino of 2 to 6 carbon atoms, . 
benzoylamino, alkylsulfonyl of 1 to 6 carbon atoms, carboxy, 
alkoxycarbonyl and alkoxysulfonyl wherein the alkoxy group 
has 1 to 6 carbon atoms, -S(f^*f^ wherein a cation se- 

lected from sodium, potassium, lithium, ammonium, mono- 
alky lammonium, dialkylammonium, trialkylammonium, or tetra- 
alkylammonium wherein the alkyl radicals have 1 to 6 carbon 
atoms, and may be the same or different, aminocarbonyl , and 
aminosulfonyl which are unsubstituted or substituted at the 
nitrogen by 1 or 2 radicals selected frdm alkyl of 1 to 
6 carbon atoms, phenyl, or substituted phenyl wherein the 
substituents are as defined above for carbocyclic and hetero- 
cyclic aryl. 

2. The compound according to Claim 1: NjN^bis 
( 4- chl or opheny 1 ) - N , N 1 -b i s ( t r if luor orae thy 1 sul f ony 1 ) 
oxaraide . 

3. The compound according to Claim 1: IS^N'-bis 
( 2 , 4-dichlor opheny 1 ) -N, N 1 -bis ( tr if luo rome thy lsulf ony 1 ) 
oxamide. 
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4. The compound according to Claim 1: N,N f -bis 
(2,4, 5- tr ichlorophenyl )-N , N 1 -bis ( tr if luorome thylsulf onyl ) 
oxamide . 

5. The compound according to Claim 1: N,N*-bis 
(2,4,6- tr ichlorophenyl ) -N, N 1 -bis ( tr if luorome thylsulf onyl ) 
oxamide • 

6. The compound according to Claim 1: N,N f -bis 
(4-nitrophenyl ) -N , N 1 -bis ( tr if luorome thy 1 sulf onyl ) oxamide . 

7„ The compound according to Claim 1: N,N'-bis 
(2-methoxyethyl)-N,N' -bis(trif luorome thylsulf onyl)oxamide. 

8. The compound according to Claim 1: N,N*-bis 
(2-chloro-3-pyridyl)-N,N f -bis(trif luoromethylsulf onyl) 
oxamide. 

9. The compound according to Claim 1: N,N f -bis 

( 2-chloroe thy 1 )-N,N f -bis ( tr if luoromethyl sulf onyl ) oxamide . 

10. A composition for reaction with a peroxide 
component to generate chemi luminescence comprising (a) a 
compound as defined in any of the preceding claims, (b) 
an organic fluorescer compound, and (c) a diluent, 

said ingredients being present in proportions and 
concentrations sufficient to produce chemiluminescence 
when reacted with said peroxide component. 

11. A process for generating chemiluminescence, 
characterized by reacting a peroxide component with a 
composition as defined in Claim 10. 

12. A process according to Claim 11, wherein said 
peroxide component is hydrogen peroxide. 
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